[Study of 2.5S RNA of 1,4-alpha-glucan branching enzyme by fluorescent methods using ethidium bromide].
The fluorescence yield and lifetime of ethidium bromide complexes with 1,4-alpha-glucan branching enzyme and its free nucleic acid component 2.5S RNA were measured. Both fluorescence parameters showed a 10-fold increase in comparison with those characteristics for the free dye. This increase allows to suggest the existence of double-stranded regions in 2.5S RNA both in the free as well as in the protein bound state. The coefficients of fluorescence polarization were also determined for ethidium bromide complexed with free and protein bound 2.5S RNA. They proved to be 13 and 18% respectively. No concentration depolarization was observed in both types of ethidium bromide and ethidium bromide--enzyme--RNA complexes. This proves that the double-stranded regions are rather short and that two ethidium bromide molecules can't be bound to each of them. The binding isotherms were measured for ethidium bromide absorbed on 2.5S RNA and on the holoenzyme. Their parameters napp and rmax are identical in the cases of free and protein bound 2,5S RNA (rmax = 0.046 +/- 0.001). However the binding constants of ethidium bromide complexes with free and protein bound 2.5S RNA differ significantly (Kapp = 2.2 X 10(6) M-1 for free 2.5S RNA and Kapp = 1.6 X 10(6) M-1 for the holoenzyme). The quantity of nucleotides involved in the two double-stranded regions accessible for ethidium binding is estimated to be about 28%. Increasing of Mg2+ ion concentration up to 10(-3) results in a decrease of ethidium bromide binding with double stranded regions. It may be due to a more compact tertiary structure of 2.5S RNA in the presence of Mg2+ in the free as well as in protein bound state.